Characterization of antibody responses to endogenous and exogenous antigen in the nonobese diabetic mouse.
It is suggested that a T-helper cell 2 (Th2) shift and Th2 spreading of autoimmunity following immunization with beta-cell antigen causes diabetes protection. To address this, antibody titer and subclass to insulin, glutamic acid decarboxylase (GAD)65, IA-2, and IA-2beta proteins were measured by radiobinding assays in untreated or immunized female nonobese diabetic mice. Untreated nonobese diabetic mice developed autoantibodies to insulin (IAA), but not GAD or IA-2/IA-2beta, and IAA-positive mice had increased diabetes risk (P < 0.001). IAA were IgG1 and IgG2b. In immunized mice, IgG1 and lesser IgG2b insulin antibodies were promoted by subcutaneous injection of insulin plus incomplete Freund's adjuvant, insulin plus Montanide ISA 720, and glucagon plus incomplete Freund's adjuvant, but not by incomplete Freund's adjuvant plus GAD65, IA-2beta, or phenylethanolamine N-methyltransferase, or adjuvant alone. Diabetes incidence was significantly reduced in immunized groups with elevated insulin antibody (IA) responses. Spreading of antibody responses to GAD or IA-2/IA-2beta following immunization was rare, and antibody epitope spreading was only detected in IA-2beta immunized mice. Humoral autoimmunity in nonobese diabetic mice is, therefore, limited to IAA with Th2 subclass phenotype and is associated with increased diabetes risk. This contrasts the diabetes protection provided by immunization protocols that promote this response and suggests that Th2 immunity may not be the principal regulator of beta-cell destruction in autoimmune diabetes.